(B) Pull-downs using GST-Af1521_wt and GST-Af1521_mut on non-crosslinked sepharose beads were performed on untreated U2OS cells and analyzed by immunoblotting using antibodies to PAR and ARTD1/PARP1.
(C) De-ADP-ribosylation assay was performed with HIS-ARTD1/PARP1 as substrate, which was incubated with either high concentrations of (D) In a triple-encoded SILAC pull-down experiment (forward) untreated light-labeled U2OS cell lysates were incubated with unbound glutathione-sepharose beads containing no Af1521 domain, while a medium-labeled U2OS lysate was incubated with crosslinked GST-Af1521_mut beads while a heavy-labeled lysate was incubated with crosslinked GST-Af1521_wt beads. Eluates were combined equally, resolved by SDS-PAGE, cut into slices and subjected to tryptic in-gel digestion. Peptide fractions were analyzed by high resolution LC-MS/MS.
(E) A reverse SILAC experiment was carried out in exactly the same manner as in (D) except for a SILAC label swap between the medium and heavy SILAC condition for pulldown with GST-Af1521_wt and GST-Af1521_mut.
(F) High reproducibility between forward and reverse SILAC experiments for GST-AF1521 pull-downs. For analysis of GST-Af1521_mut pull-down efficiency scatter plots were drawn for logarithmized M/L SILAC ratios of the forward experiment and H/L ratios of the reverse experiment were plotted against each other. Similarly, scatter plots were drawn for logarithmized H/L SILAC ratios of the forward experiment and M/L ratios of the reverse experiment for analysis of GST-Af1521_wt pull-down efficiency. Pearson correlation coefficient was calculated for each plotted dataset. (C) P-values for the specific enrichment of the listed GO term annotated biological processes for significantly upregulated proteins in each DNA damage SILAC experiment (graphical representation of GO term enrichment in Figure 5D ). Figure 1C and S1D-F). Figure 1A , 2, 3A, 5, S3 and S4).
(A) Proteins that were found to be significantly regulated in response to a specific type of genotoxic stress as indicated.
(B) Total list of proteins identified in the SILAC experiments comparing different genotoxic stress conditions.
Extended Experimental Procedures Cell Culture and Transfection

U2OS and HeLa cells were grown in D-MEM (Invitrogen) supplemented with 10% FCS
and penicillin/ streptomycin (100U/ml) (Gibco). Stable HeLa-Kyoto cells expressing SMARCA5, TAF15 or THRAP3 tagged with C-terminal GFP under the control of an endogenous promoter were generated by transfecting BAC transgenes and were kindly provided by Anthony Hyman (Max Planck Institute, Dresden, Germany). Selection was maintained by adding 400 μg/ml G418 to the culture medium.
The siRNA oligonucleotides against endogenous proteins were purchased from Ambion for human PARG (ID: s16158 and s16159), PARP1 (ID: s1098), PARP2 (ID: s19504) and Negative Control siRNA#1. SiRNA transfections were performed using Lipofectamine RNAiMAX (Invitrogen) according to the manufacturer's protocol.
Enrichment of PARylated Proteins
Cells were washed with PBS and lysed in 50 mM Tris pH 7.5, 400 mM NaCl, 1 mM EDTA, 1% NP-40, 0.1% Na-deoxycholate, protease inhibitor cocktail (Roche) supplemented with 2 mM Na-orthovanadate, 5 mM NaF, 5 mM Glycero-2-phosphate, 1 µM ADP-HPD (Millipore) and 40 µM PJ-34 (Enzo Life Sciences) or 5 mM 3-aminobenzamide (3-AB) (Sigma) as appropriate. Lysates were cleared by high speed centrifugation, diluted in modified lysis buffer to final concentrations of 150 mM NaCl, 0.5% NP-40 and 0.05 % Nadexycholate. Protein concentrations were determined using Bradford assay. Equal protein amounts were incubated with GST-Af1521 for 2 h at 4°C and bound complexes were eluted in Laemmli sample buffer. Eluates were combined and resolved on 4-20% SDS-PAGE. The Coomassie-stained gel was cut into slices, reduced with 1 mM DTT, alkylated with 5 mM chloroacetamide (Nielsen et al., 2008) , digested using modified sequencing grade Trypsin (T6567, Sigma) and loaded on to C18 stage tips prior to mass spectrometric analysis.
Identification of peptides and proteins
Data was searched against a concatenated target/decoy (Elias and Gygi, 2007) 
Cloning, Expression and Purification of Proteins
Recombinant proteins were generated using the Bacterial or Baculovirus Expression Expression plasmids (pGEX) for GST-tagged Af1521 wildtype and its mutant G42E were kindly provided by Maria di Girolamo (Consorzio Mario Negri Sud, Santa Maria Imbaro, Italy). Bacterial recombinant proteins were purified using Glutathione Sepharose 4B (GE Healthcare) and covalently crosslinked to the resin using dimethylpimelimidate as described in Bar-Peled M, Raikhel NV (1996) . Crosslinking was stopped using ethanolamine and non-coupled proteins were washed off with glycine-HCl at pH 2.5.
Resin was stored in 50 mM Tris pH 7.5, 150 mM NaCl, 1 mM DTT at 4°C prior to use.
In vitro ADP-ribosylation of candidate proteins
The candidate proteins were modified as described earlier (Rosenthal et al., 2013) . 
De-ADP-ribosylation assay with recombinant proteins
De-ADP-ribosylation reactions were done as described earlier (Rosenthal et al., 2013) .
Briefly, 50 pmol recombinant purified HIS-ARTD1 was incubated either with 100 μM 
Immunochemical methods
The following antibodies were used in this study: mouse monoclonal GFP (B-2) (sc-9996), 
Quantitative high content imaging
For quantitative analysis of stress-induced PAR-dependent re-localization of THRAP3 and TAF15 into subnuclear speckles and nucleolar caps, respectively, automated multichannel wide-field microscopy was performed on an Olympus ScanR system (motorized IX81 microscope) with ScanR Image Acquisition Software using a UPLSAPO 20x/0.75 dry objective, a quadruple-band filter set for Dapi, FITC, Cy3 and Cy5 fluorescent dyes, an MT20 Illumination system, and a digital monochrome Hamamatsu C9100 electron multiplying (EM)-charge-coupled device (CCD) camera. For each condition, image information of at least 1000 cells was acquired under non-saturating conditions.
Subnuclear speckles and nucleolar caps were identified using the inbuilt object recognition features of the ScanR Image Analysis Software. In order to avoid potential interference from nuclear-cytoplasmic protein shuttling, the sum of speckle-or cap-associated fluorescence intensities normalized by total nuclear fluorescence intensities of THRAP3 or TAF15, respectively, served as a measurement for stress-induced accumulation of THRAP3 and TAF15 into speckles and nucleolar caps, respectively. Experiments were performed at least three times.
